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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb structure having a 
heat capacity lower than that of the conventional structure and excellent 
in durability. 

SOLUTION: In the honeycomb structure 1 formed by providing partition 
walls to mainly consisting of cordierite, a reinforced part 2 having a 
strength stronger than an ordinary part 1 9 is provided in one or both end 
parts 11 of the partition walls 10 in the longitudinal direction. The strength 
of the reinforced part 2 is improved by making the part 2 denser than that 
of the ordinary part. 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 

http://wwl9.ipdLncipi.goop/PAl/result/detaiI/main/wA^ 11/29/2004 

Best Available Copy 



Page 1 of 2 

* NOTICES * 



^^^f or any 



JPO and NCIPI are not responsible for any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb structure object characterized by preparing the strengthening section which raised 
reinforcement rather than the general section in both edges also in the longitudinal direction of the above-mentioned 
septum in the honeycomb structure object which comes to prepare the septum which uses cordierite as a principal 
component in the shape of a honeycomb. 

[Claim 2] It is the honeycomb structure object characterized by having raised reinforcement by carrying out ebumation 
of the above-mentioned strengthening section rather than the above-mentioned general section in claim 1 . 
[Claim 3] It is the honeycomb structure object characterized by carrying out so that the above-mentioned ebumation 
may become the range whose porosity is 5 - 35% in claim 2. 

[Claim 4] It is the honeycomb structure object characterized by having raised reinforcement by making the above- 
mentioned strengthening section heavy-gage rather than the above-mentioned general section in claim 1 . 
[Claim 5] It is the honeycomb structure object characterized by performing the above-mentioned heavy-gage-ization in 
claim 4 so that it may become thick 20 to 400% rather than the above-mentioned general section. 
[Claim 6] It is the honeycomb structure object characterized by the above-mentioned strengthening section constituting 
so that reinforcement may improve gradually toward the end face of the above-mentioned septxmi in any 1 term of 
claims 1-5. 

[Claim 7] It is the honeycomb structure object characterized by having formed in 50 - 100% of part among the above- 
mentioned edges where the above-mentioned strengthening section has appeared in the end face of the above-mentioned 
honeycomb structure object in any 1 term of claims 1-6. 

[Claim 8] While coming to prepare the septum which uses cordierite as a principal component in the shape of a 
honeycomb It is the approach of manufacturing the honeycomb structure object which prepared the strengthening 
section which raised reinforcement rather than the general section at both the edges also in the longitudinal direction of 
this septum, and the mixed liquor which made the solvent mix the melting point fall component which lowers the 
melting point of cordierite is prepared. This mixed liquor The manufacture approach of the honeycomb structure object 
characterized by preparing the strengthening section by which ebumation was carried out rather than the above- 
mentioned general section in the above-mentioned edge by making it adhere to the edge of a honeycomb structure 
object, and calcinating after that. 

[Claim 9] While coming to prepare the septum which uses cordierite as a principal component in the shape of a 
honeycomb Also in the longitudinal direction of this septum At both the edges, rather than the general section or 
reinforcement By being the approach of manufacturing the honeycomb structure object which prepared the raised 
strengthening section, preparing the mixed liquor which made the solvent mix the raw material which constitutes 
cordierite, making this mixed liquor adhere to flie edge of a honeycomb stmcture object, and calcinating it after that The 
manufacture approach of the honeycomb structure object characterized by preparing the strengthening section made 
heavy-gage rather than the above-mentioned general section in the above-mentioned edge. 

[Claim 10] The manufacture approach of the honeycomb structure object characterized by performing the surplus liquid 
removal process of removing the mixed liquor which adhered too much in claim 8 or 9 after making the above- 
mentioned mixed liquor adhere to the above-mentioned edge. 

[Claim 1 1] It is the manufacture approach of the honeycomb structure object which the honeycomb structure object to 
which the above-mentioned mixed liquor is made to adhere is a non-calcinated desiccation object in any 1 term of 
claims 8-10, and is characterized by the above-mentioned solvent of the above-mentioned mixed liquor being a 
nonaqueous solubility organic solvent. 

[Claim 12] It is the manufacture approach of the honeycomb structure object which the honeycomb stmcture object to 
which the above-mentioned mixed liquor is made to adhere is a baking object calcinated beforehand in any 1 term of 
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claims 8-10, and is characterized by th^^ove-mentioned solvent of the above-mcj^^ned mixed liquor being water. 



l^^ove-mentioned solvent of the above-m^j^n 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure object made from cordierite used for the 

catalyst support of an internal combustion engine's exhaust gas purge. 

[0002] 

[Description of the Prior Art] Conventionally, as catalyst support of an exhaust gas purge, as shown in drawing 15 (a) 
and (b), the honeycomb structure object 9 which has arranged the septum 90 which consists of cordierite etc. in the 
shape of a honeycomb, and formed many eels 99 is used. And an emission-gas-purification function is demonstrated by 
making the front face of the septum 90 of this honeycomb structure object 9 support the catalyst for emission gas 
pxirification. 

[0003] By the way, it has been necessary with strengthening of the emission control of an automobile in recent years to 
activate the catalyst of an exhaust gas purge early more. Specifically, reducing heat capacity and pressure loss is 
examined by making thickness of the septum of a honeycomb structure object small. Furthermore, raising 
conventionally the temperature of the exhaust gas which changes and purifies the helicopter loading site of catalyst 
support in the location near an engine rather than before is examined. 
[0004] 

[Problem(s) to be Solved] However, there is the following problem in the above-mentioned conventional honeycomb 
structure object. That is, when the thinning of the septum of the conventional honeycomb structure object was carried 
out even to 100 micrometers, the fault that the end face of a honeycomb structure object, i.e., the edge of a septxim, was 
worn out and damaged by the flow of exhaust gas arose. This is considered to be because for the reinforcement of a 
septum to have fallen conventionally and for the endurance over the flow of exhaust gas to have fallen by carrying out 
the thinning of the septum conventionally. 

[0005] It was performed that reduce the porosity of the whole septum and it carries out ebumation as a strengthening 
measure at the time of performing the thinning of a septum conventionally on the other hand. However, although this 
ebumation demonstrates the improvement effectiveness in on the strength, it will cause the fault of the increment in the 
heat capacity by weight increase, or aggravation of catalyst support nature. 

[0006] This invention was made in view of this conventional trouble, and heat capacity is lower than before, and tends 

to offer the honeycomb structure object excellent in endurance. 

[0007] 

[Means for Solving the Problem] In the honeycomb structure object which comes to prepare the septum which uses 
cordierite as a principal component in the shape of a honeycomb, the honeycomb structure object characterized by 
preparing the strengthening section which raised reinforcement rather than the general section in both edges also in the 
longitudinal direction of the above-mentioned septum has invention according to claim 1. 

[0008] What should be most observed in this invention is having prepared the above-mentioned strengthening section in 
both edges also in the longitudinal direction of the above-mentioned septum. This strengthening section can be prepared 
by the various approaches of ebumation or coating by the charge of reinforcement, a permutation, and others, and 
prepares heavy-gage-ized **** mentioned later by raising reinforcement at least rather than the above-mentioned 
general section (parts other than the edge of a septum). 

[0009] Moreover, the above-mentioned strengthening section is prepared in the edge of one side or both like the above. 
In preparing the strengthening section only in one edge, when a honeycomb structure object is used as catalyst support, 
it prepares in the near edge at which exhaust gas collides. Moreover, when it prepares in both edges, in case an exhaust 
gas purge is assembled, directivity management of a honeycomb structvire object becomes unnecessary, and 
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rationalization of manufacture can be |^med. 

[0010] Moreover, the range in which fIBroove-mentioned strengthening section il^ipared can be suitably set up 
according to tiie size of a honeycomb structure object etc. That is, since it may be accompanied by faults, such as an 
increment in heat capacity, while contributing to the improvement in endurance of a honeycomb structure object, 
formation of the above-mentioned strengthening section is suitably set up according to the endurance which it is going 
to acquire. For example, the above-mentioned strengthening section can be prepared in the edge of the range of about 1- 
10mm from the apical surface of a septum. 

[001 1] In addition, generally the cordierite which is the principal component which constitutes the above-mentioned 
septum consists of 2:45 - 55 % of the weight of SiO(s), 203:33 - 42 % of the weight of aluminum, and MgO:12-18 % of 
the weight chemical composition. 

[0012] Next, it explains per operation of this invention. The honeycomb structure object of this invention has prepared 
the above-mentioned strengthening section in the edge of a septum like the above. Therefore, when a honeycomb 
structure object is used as catalyst support, the endurance of the septum to the flow of exhaust gas can be raised more 
sharply than before. 

[0013] That is, when the above-mentioned honeycomb structure object is used as catalyst support, exhaust gas collides 
with the edge of the septum of a honeycomb structure object first. Here, since the strengthening section is prepared in 
the edge of this septum like the above, reinforcement is higher than the general section, therefore, compared with the 
conventional honeycomb structure object which has not prepared the strengthening section at all, the endurance over the 
flow of exhaust gas is markedly alike, and improves. Moreover, the thinning of the thickness of a septum can be carried 
out conventionally, maintaining the endurance over exhaust gas flow for the reason. 

[0014] Moreover, the above-mentioned strengthening section is prepared only in the edge of the above-mentioned 
septum. Therefore, even if the increment in heat capacity arose with formation of the above-mentioned strengthening 
section, the range can be limited only to the edge in which the above-mentioned strengthening section was prepared. 
Therefore, when performing the heat-capacity fall by the thinning of a septum etc., in the general section, the fall 
effectiveness of the heat capacity can fully be acquired, and the heat capacity of the whole honeycomb structure object 
can be reduced more sharply than before. That is, the heat-capacity fall and the improvement in endurance by thinning 
etc. are realizable for coincidence. 

[0015] Therefore, according to this invention, heat capacity is lower than before, and can offer the honeycomb structure 
object excellent in endurance. 

[0016] Next, as for the above-mentioned strengthening section, it is desirable like invention according to claim 2 to have 
raised reinforcement by carrying out ebumation rather than the above-mentioned general section. That is, the septum 
which uses the above-mentioned cordierite as a principal component is usually formed in the interior in the state of the 
porosity which has much pores. Then, the above-mentioned strengthening section can be prepared by reducing the 
porosity of the edge of one side of a septum, or both rather than the general section, and carrying out ebumation. In this 
case, since the above-mentioned strengthening section can be formed without enlarging thickness of a septum, increase 
of passage resistance of exhaust gas can be prevented. 

[0017] Moreover, as for the above-mentioned ebumation, it is desirable like invention according to claim 3 to carry out 
so that porosity may become the range which is 5 - 35%. When porosity is less than 5%, although reinforcement 
improves, it has a possibility that thermal shock resistance may worsen. On the other hand, in exceeding 35%, there is a 
problem that there is little improvement effectiveness in on the strength of the above-mentioned strengthening section. 
[0018] In addition, the fomiation approach of the strengthening section by the above-mentioned ebumation has a 
method of applying some septum raw materials to a septum, and calcinating it after extrusion molding of a honeycomb 
structure object, etc. so that it may explain in full detail also for example, for the example of an operation gestalt. 
[0019] Moreover, the above-mentioned strengthening section can also raise reinforcement like invention according to 
claim 4 by making it heavy-gage rather than the above-mentioned general section. Also in this case, only an edge can be 
strengthened like the above and two effectiveness of the fall and the improvement in endurance in heat capacity can be 
acquired to coincidence. 

[0020] Moreover, heavy-gage-ization of the edge in this case is considered so that passage resistance of exhaust gas may 
not be increased too much, and it is performed with sufficient balance. For example, when the thickness of a septum is 
1 50 micrometers or less, as for the above-mentioned heavy-gage-izing, it is desirable like invention according to claim 5 
to carry out so that it may become thick 20 to 400% rather than the above-mentioned general section. When heavy- 
gage-ization exceeds 400%, there is a possibility that passage resistance of exhaust gas may become high, and on the 
other hand, in being less than 20%, there is a problem that there is little improvement effectiveness in on the strength of 
the strengthening section. 
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[0021] If it explains still more concretrf^tvhen the original thickness of a septum^BkOO micrometers, at the time of 
130-200 micrometers and 75 micromd^Pf a good result will be obtained by carryl^Plut a heavy-gage part at 60-120 
micrometers at the time of 90-160 micrometers and 30 micrometers at the time of 100-160 micrometers and 50 
micrometers, for example. 

[0022] In addition, the formation approach of the strengthening section by the above-mentioned heavy-gage-izing has a 
method of applying the same ingredient as a septum raw material to a septum, and calcinating it after extrusion molding 
of a honeycomb structure object, etc. so that it may explain in fiill detail also for example, for the example of an 
operation gestalt. 

[0023] Moreover, as for the above-mentioned strengthening section, it is desirable like invention according to claim 6 to 
constitute so that reinforcement may improve gradually toward the end face of the above-mentioned septum. When 
forming the strengthening section by ebumation like the above, specifically, it is desirable to make porosity small 
gradually toward an end face from the general section, to strengthen gradually, and to form the strengthening section. 
Moreover, also when based on the above-mentioned heavy-gage-ization, it is desirable to make it make it heavy-gage 
gradually toward an end face from the general section, and to prepare the strengthening section. 
[0024] In this case, by making smooth the change by the strengthening section and the general section, stress 
concentration etc. can be avoided and the use of the strengthening section can be raised further. Furthermore, since wall 
thickness becomes thin gradually, gas flow becomes smooth and it can contribute to improvement in endurance also 
from this point. 

[0025] Moreover, as for the above-mentioned strengthening section, it is desirable like invention according to claim 7 to 
form in 50 - 100% of part among the above-mentioned edges which have appeared in the end face of the above- 
mentioned honeycomb structure object. That is, the above-mentioned strengthening section does not necessarily need to 
prepare in the edge of all septa. However, it is desirable to prepare the above-mentioned strengthening section in 50% or 
more of part of the edges which have appeared in the end face of a honeycomb structure object at least. There is a 
problem that effectiveness by having formed the strengthening section cannot fully be demonstrated in less than 50% of 
case. 

[0026] Next, while invention according to claim 8 comes to prepare the septum which uses cordierite as a principal 
component in the shape of a honeycomb It is the approach of manufacturing the honeycomb structure object which 
prepared the strengthening section which raised reinforcement rather than the general section at both the edges also in 
the longitudinal direction of this septum, and the mixed liquor which made the solvent mix the melting point fall 
component which lowers the melting point of cordierite is prepared. This mixed liquor It is in the manufacture approach 
of the honeycomb structure object characterized by preparing the strengthening section by which ebumation was carried 
out rather than the above-mentioned general section in the above-mentioned edge by making it adhere to the edge of a 
honeycomb structure object, and calcinating after that. 

[0027] The melting point fall component which lowers the melting point of the above-mentioned cordierite is a 
component which demonstrates the effectiveness of lowering the melting point of the cordierite by increasing the 
content rate in cordierite. Specifically, the talc and the alumina which are some raw materials which constitute 
cordierite, kaolins, and such mixture exist. However, it does not carry out mixing these [ all ]. It is because the fall 
effectiveness of the melting point of cordierite is not acquired. Moreover, the component used as the impurity of 
cordierite, for example, iron, and titanium can also be used. The melting point of cordierite can be reduced also by the 
increment in these amounts of impurities. 

[0028] Moreover, as a solvent of the above-mentioned mixed liquor, various solvents, such as water-soluble solvents, 
such as water, and a nonaqueous solubility organic solvent, can be used. Moreover, as a honeycomb structure object to 
which the above-mentioned mixed liquor is made to adhere, the thing dried after extrusion molding or the thing 
calcinated after desiccation, and ******** qj^q sufficient. However, a desirable solvent can also be chosen according to 
the condition of a honeycomb structure object so that it may mention later. 

[0029] Moreover, as the approach of adhesion on the honeycomb structure object of the above-mentioned mixed liquor, 
various approaches, such as a dip method and a spray method, can be taken, for example. That is, mixed liquor is 
accumulated in the container and there are various approaches, such as an approach in which a honeycomb structure 
object is made immersed, or a method of spraying mixed liquor on the edge of a honeycomb structure object with a 
spray. Mixed liquor can be made to adhere to a septum edge by spraying mixed liquor by the approach of spraying by 
the above-mentioned spray, arranging a spray in the direction of slant of the end face of a honeycomb structure object, 
and turning this to it relatively for example. 

[0030] Next, it explains per operation effectiveness of this manufacture approach. In this manufacture approach, it 
calcinates, after making the above-mentioned mixed liquor adhere to the edge of a honeycomb structure object. 
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Thereby, porosity falls and carries ou^^miation of the edge of the septum to wh^fcttie above-mentioned mixed liquor 
was made to adhere, and it tums into ^^Pcrong high strengthening section from tl^ineral section. The mechanism of 
this phenomenon is considered as follows. 

[0031] That is, the above-mentioned melting point fall component is contained in the above-mentioned mixed liquor. 
Therefore, the melting point falls and the cordierite of the part which touches a melting point fall component at the time 
of the above-mentioned baking is partially fused also with burning temperature. Therefore, this fused part trespasses 
upon the interior of pore, and this is buried. So, rather than the general section, porosity falls, ebumation of the edge of 
the septum to which the above-mentioned mixed liquor had adhered is carried out, and its reinforcement improves. 
Therefore, if this manufacture approach is used, strengthening by the ebumation of a septum edge can be performed 
easily. 

[0032] Next, while invention according to claim 9 comes to prepare the septvim which uses cordierite as a principal 
component in the shape of a honeycomb Also in the longitudinal direction of this septum At both the edges, rather than 
the general section or reinforcement By being the approach of manufacturing the honeycomb structure object which 
prepared the raised strengthening section, preparing the mixed liquor which made the solvent mix the raw material 
which constitutes cordierite, making this mixed liquor adhere to tiie edge of a honeycomb structure object, and 
calcinating it after that It is in the manufacture approach of the honeycomb structure object characterized by preparing 
the strengthening section made heavy-gage rather than the above-mentioned general section in the above-mentioned 
edge. 

[0033] In this manufacture approach, if the raw material which constitutes cordierite, i.e., this mixed component, is 
calcinated as a component mixed with the above-mentioned mixed liquor, the above-mentioned mixed liquor will be 
produced using the raw material which can serve as cordierite. Specifically, the mixture of talc, an alumina, and a kaolin 
can be used. And by this manufacture approach, it calcinates in the condition of having made this mixed liquor adhering 
to the septum edge of a honeycomb structure object. 

[0034] In this case, since it is the component from which the component contained in mixed liquor can serve as 
cordierite, in the perimeter of a septum edge, the layer of cordierite is newly formed by baking. Therefore, rather than 
the general section, the edge of a honeycomb structure object is made heavy-gage, and its reinforcement improves. 
Therefore, if this manufacture approach is used, strengthening by heavy-gage-izing of a septum edge can be performed 
easily. 

[0035] Next, like invention according to claim 10, after making the above-mentioned mixed liquor adhere to the above- 
mentioned edge, it is desirable to perform the surplus liquid removal process of removing the mixed liquor which 
adhered too much. In this case, the coating weight of the mixed liquor to an edge can be equalized by removing the 
excessive mixed liquor adhering to the above-mentioned edge. So, the above-mentioned ebumation or heavy-gage- 
ization can be carried out to homogeneity. 

[0036] Moreover, after making mixed liquor adhere to the edge of a honeycomb structure object as the above-mentioned 
surplus liquid removal process, various approaches, such as the adsorption approach which arranges a sticky paper etc. 
at the suction approach which attracts excessive mixed liquor, and the edge to which mixed liquor was made to adhere 
from the edge side to which the Ayr blow approach of spraying air from the edge of the opposite side, and mixed liquor 
were made to adhere, and carries out adsorption treatment of the excessive mixed liquor, can be taken. 
[0037] Moreover, like invention according to claim 1 1, when it is the desiccation object whose honeycomb structure 
object to which the above-mentioned mixed liquor is made to adhere is not calcinated, as for the above-mentioned 
solvent of the above-mentioned mixed liquor, it is desirable that it is a nonaqueous solubility organic solvent. Too much 
adsorption of mixed liquor on a honeycomb stracture object can be controlled by this, and faults, such as collapse of the 
gestalt of a honeycomb structure object, can be prevented certainly. 

[0038] Moreover, like invention according to claim 12, when the honeycomb structure object to which the above- 
mentioned mixed liquor is made to adhere is a baking object calcinated beforehand, as for the above-mentioned solvent 
of the above-mentioned mixed liquor, it is desirable that it is water. In this case, that handling can be made easy while 
being able to aim at the cost cut of a solvent. Moreover, when the honeycomb structure object to which mixed liquor is 
made to adhere is a baking object, the burning temperature after the above-mentioned mixed liquor adhesion can be 
reduced rather than the temperature aiming only at original baking. 
[0039] 

[Embodiment of the Invention] It explains using drawin g 1 - drawing 4 about the honeycomb structure object 
concerning the example of an operation gestalt of example of operation gestalt 1 this invention. The honeycomb 
structure object 1 of this example is a honeycomb structure object which comes to prepare the septum 10 which uses 
cordierite as a principal component in the shape of a honeycomb in the cylinder-like envelope 13, as shown in drawing 
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[0040] As shown in drawing 1 (c), th^^pigthening section 2 in the longitudinal ^^Ition of a septum 10 which raised 
reinforcement rather than the general section 19 in the edge 11 as for while was formed. Moreover, the strengthening 
section 2 has raised reinforcement by carrying out ebximation rather than the general section 12. 
[0041] Hereafter, this is explained in full detail. As shown in drawing 1 (a), the honeycomb structure object 1 of this 
example forms a septum 10 in the shape of a honeycomb, and forms many eels 18 of the one-side shape of about 
1.27mm square. Moreover, about 100 micrometers is made to each thickness of the general section 19 of a septum 10, 
and the strengthening section 2. Moreover, about 5mm is made to die-length L of the strengthening section 2. 
[0042] Moreover, this honeycomb structure object 1 is installed in the interior of the exhaust gas purge 6 in the 
condition of having made the catalyst supporting, as shown in drawing 2 (a). And it is used for passing exhaust gas 8 
from the end side of the honeycomb structure object 1, and purifying this. Moreover, the honeycomb structure object 1 
installed in the exhaust gas purge 6 arranges the strengthening section 2 to the side into which exhaust gas 8 flows, as 
shown in drawing 2 (b). And as shown in drawing 2 (a) and (b), exhaust gas 8 passes through the inside of the eel 18 
constituted by the septum 10 of the honeycomb structure object 1, and is purified. 

[0043] In manufacturing such a honeycomb structure object 1, extrusion molding of the cordierite is first carried out 
using the raw material used as a principal component. Subsequently, an extrusion-molding article is dried and the 
honeycomb-like desiccation object 3 is acquired. Subsequently, processing which forms the strengthening section in a 
septum using the desiccation object 3 is performed as follows. 

[0044] As shown in drawing 3 (a), the mixed liquor 7 which made the talc which is the melting point fall component 
which lowers the melting point of cordierite mix a binder and water is produced beforehand. In addition, the above- 
mentioned talc can also be transposed to other ingredients which constitute cordierite, or the impurity to a cordierite 
component. Subsequently, as shown in drawing 3 (b), the end section 31 of the desiccation object 3 is tumed caudad, 
and it is immersed in mixed liquor 7. At this time, the die length in which you make it immersed is adjusted to the die 
length which forms the strengthening section 2. 

[0045] Thereby, as shown in drawin g 3 (c) and drawing 4 (a), mixed liquor 7 is applied to the end section 3 1 of the 
septum 30 of the desiccation object 3. Subsequently, the desiccation object 3 is calcinated. Thereby, as shown in 
drawing 4 (b), while the septum 30 of the desiccation object 3 is calcinated and becoming a septum 10, the end section 
1 1 which had applied the above-mentioned mixed liquor 7 turns into the strengthening section 2 by which ebumation 
was carried out according to an operation of the melting point fall component contained into the above-mentioned 
mixed liquor 7, without being made heavy-gage. 

[0046] That porosity became 30% and porosity carried out ebumation of this strengthening section 2 more sharply than 
the general section 19 which is 36%. In addition, although formation processing of the strengthening section 2 was 
performed using the above-mentioned desiccation object 3 in this example, even if it replaces the desiccation object 3 
with the already calcinated honeycomb structure object, the strengthening section 2 can be formed similarly. 
[0047] Next, it explains per operation of this example. The honeycomb structure object 1 of this example has formed the 
strengthening section 2 in the end section 1 1 of a septum 10. Like the above, rather than the general section 19, 
ebximation of this strengthening section 2 is carried out, and its reinforcement of that is improving. Therefore, sufficient 
endurance is demonstrated also when the thinning of the thickness of a septum 10 is carried out even to about 100 
micrometers. 

[0048] That is, when the thinning of the septum is carried out even to about 100 micrometers in the conventional 
honeycomb stmcture object, endurance falls sharply. And when it actually used as catalyst support in an exhaust gas 
purge, there was a case where the edge of a septum was damaged with the pressure of exhaust gas flow. 
[0049] On the other hand, although the honeycomb structure object 1 of this example carried out the thinning of the 
thickness of a septum 10 to about 100 micrometers, the pressure of exhaust gas flow is fully bome and it is not damaged 
to it. This is because the strengthening section 2 is prepared and strengthened at the edge 1 1 of the septum 10 by which 
exhaust gas collides like the above. 

[0050] So, while the honeycomb structure object 1 of this example can reduce heat capacity conventionally by thinning, 
it can raise the endurance of a septum 10. And thereby, it can contribute to early activation of the catalyst in an exhaust 
gas purge. 

[0051] The example of two examples of an operation gestalt is an example which strengthened the edge 1 1 of the 
septum 10 of the honeycomb stmcture object 1 in the example 1 of an operation gestalt by heavy-gage-ization. That is, 
in the honeycomb stmcture object of this example, as shown in drawing 5 (b), the strengthening section 22 made heavy- 
gage was formed in the edge 1 1 of a septum 10. 

[0052] The desiccation object 3 is produced like the example 1 of an operation gestalt, and, specifically, the 
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strengthening section 22 is formed in tj^as follows. First, the mixed liquor 7 wh^^aade the raw material (what 
carried out specified quantity mixing ^Hic, an alumina, and the kaolin) which cc»9aites the cordierite of the 
honeycomb structure object 1 mix a binder and water is beforehand produced as a charge of strengthening material. 
[0053] Subsequently, like the example 1 of an operation gestalt, as shown in drawin g 3 (b), the end section 31 of the 
desiccation object 3 is tumed caudad, and it is immersed in mixed liquor 7. At this time, the die length in which you 
make it inmiersed is adjusted to the die length which forms the strengthening section 2. Thereby, as shown in drawing 5 
(a), mixed liquor 7 is applied to the end section 31 of the septum 30 of the desiccation object 3. Subsequently, the 
desiccation object 3 is calcinated. 

[0054] Thereby, while the septum 30 of the desiccation object 3 turns into the calcinated septum 10, the edge 1 1 which 
applied the above-mentioned mixed liquor 7 is made heavy-gage, and turns into the strengthening section 22. That 
thickness was set to 130 micrometers and this strengthening section 22 was made heavy-gage 30% rather than the 
general section 19 whose thickness is 100 micrometers. In addition, although formation processing of the strengthening 
section 2 was performed using the above-mentioned desiccation object 3 in this example, even if it replaces the 
desiccation object 3 with the already calcinated honeycomb structure object, the strengthening section 22 can be formed 
similarly. 

[0055] Also in this example, the overall thinning of a septum 10 can be performed by existence of the strengthening 
section 22 made heavy-gage like the above, maintaining the endurance of a septum 10. moreover, the above-mentioned 
strengthening section 22 calls it 30% — small — heavy-gage — it is-izing and the die length is also restricted to narrow 
range called the range of Snrni fi^om the tip of a septum. So, passage resistance of exhaust gas is not made to increase 
not much by forming the strengthening section 22. The operation effectiveness as the example 1 of an operation gestalt 
that others are the same is acquired. 

[0056] The example of three examples of an operation gestalt is an example which formed the strengthening section 23 
which enlarged thickness gradually, as the configuration of the strengthening section in the example 2 of an operation 
gestalt is changed as shown in drawing 6 , and reinforcement improves gradually toward an edge. 
[0057] That is, as shown in drawin g 6 (a), it carries out so that the mixed liquor 7 applied at the time of spreading of the 
above-mentioned mixed liquor 7 may become thick gradually, and this is dried like the example 2 of an operation 
gestalt. Thereby, as shown in drawi ng 6 (b), the strengthening section 23 which enlarged thickness gradually is 
obtained. Others are the same as that of the example 2 of an operation gestalt. 

[0058] As shown in drawing 7 (b), compared with the case of the strengthening section 22 ( drawing 7 (a)) in the 
example 2 of an operation gestalt, the strengthening section 23 of this example can make flow of exhaust gas 8 smooth, 
and can also aim at improvement in endurance by this. The operation effectiveness as the example 2 of an operation 
gestalt that others are the same is acquired. 

[0059] The example of four examples of an operation gestalt is an example which formed the strengthening section 24 
which made thin thickness of the point of the strengthening section in the example 2 of an operation gestalt, and was 
made into the stream line on the whole, as shown in drawing 8 . Others are the same as that of the example 3 of an 
operation gestalt. In this case, flow of exhaust gas can be further made smooth. The operation effectiveness as the 
examples 2 and 3 of an operation gestalt that others are the same is acquired. 

[0060] In the example of five examples of an operation gestalt, the manufacture approach at the time of strengthening 
the edge by ebumation is explained in the honeycomb structure object whose thickness of a septum is 75 micrometers. 
In this example, as shown in draw ing 9 , the mixed liquor 7 which made the AF solvent No. (Nippon Oil make) 6 which 
is a nonaqueous solubility organic solvent mix the talc as a component which lowers the melting point of cordierite 30% 
of the weight was prepared, and this mixed liquor 7 was made to adhere to the edge 3 1 of the honeycomb structure 
object as a non-calcinated desiccation object 3, and was calcinated after that ( drawing 9 ). This formed the 
strengthening section 2 by which ebumation was carried out rather than the general section 19 in the edge 1 1 of the 
calcinated septum 10 (refer to drawing 4 ). 

[0061] Hereafter, it explains in fiiU detail fiirther. By kneading and carrying out extrusion molding of the cordierite raw 
material first, the above-mentioned desiccation object 3 weis fabricated in the honeycomb configuration, and was 
acquired by drying this after that. Subsequently, as shown in drawing 9 (b), the desiccation object 3 was immersed in the 
above-mentioned mixed liquor 7. The submergence depth was set to 2mm from the end face. 

[0062] Next, as shown in drawing 9 (c), the air blow which sprays air 88 by the pressure of 2 1 kgf/mm from the end 
face 3 1 to which the above-mentioned mixed liquor 7 of the desiccation object 3 was made to adhere, and the end face 
of the opposite side was performed. The mixed liquor 7 which adhered too much by this was removed, and the adhesion 
condition of mixed liquor 7 was equalized. Next, the desiccation object 3 was calcinated. Thereby, the strengthening 
section 2 by which ebumation was carried out rather than the general section 19 was formed in the edge 1 1 of a septum 
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10 like the example 1 of an operation jM^lt (refer to drawin g 4 ). 

[0063] Next, in this example, the orgai^Plion condition of the septum of the acqx^^honeycomb structure object was 
observed. The result is typically shown in drawing 10 . As known in this drawing, it turns out that pore 100 decreases 
rather than the general section 19, and, as for the septum 10 of the honeycomb structure object of this example, 
ebumation of the strengthening section 2 which exists in the range of about 2mm of the edge 1 1 is carried out. When 
porosity estimated this ebximation, the porosity of the strengthening section 2 was 25% to the porosity of the general 
section being 35%. Moreover, it also tums out that this strengthening section 2 by which ebumation was carried out is 
thickness equivalent to the general section 19. 

[0064] Next, this example estimated quantitatively the improvement effectiveness in on the strength by installation of 
the above-mentioned strengthening section 2 in the acquired honeycomb structure object (it considers as this invention 
article El). For the comparison, the honeycomb structure object (it considers as the comparison article CI) of the same 
size which has not prepared the strengthening section was prepared, and it evaluated similarly. 

[0065] Strong evaluation was performed as follows. First, as shown in drawing 1 1 , the SUS member 89 of the shape of 
a diameter phiSmm cylindrical shape was laid in the edge of the honeycomb structure object 1 , and the load W which 
adds a load to this and an edge destroys was searched for. And the value (W/A [MPa]) which **(ed) the above- 
mentioned load W with the area of base A of the SUS member 89 was made into end-face reinforcement. As a result of 
this measurement, the end-face reinforcement of this invention article El exceeded 8.4MPa(s), and was improving about 
70% rather than the end-face reinforcement of the comparison article CI . 

[0066] in the example of six examples of an operation gestalt, it attached [ it was alike and ] and investigated on the 
basis of the example 5 of an operation gestalt about the relation of the depth (distance from an end face) of the 
strengthening section 2 and end-face reinforcement in an edge 1 1 . Specifically, the end-face reinforcement of the 
honeycomb structure object in the example 5 of an operation gestalt which the submergence depth of the desiccation 
object 3 to mixed liquor 7 was changed with 1, 4, 6, 8, and 10 or 12mm, and was acquired was measured like the 
example 5 of an operation gestalt. 

[0067] A measurement result is shown in drawin g 12 . This drawing takes the depth (mm) of the strengthening section 2 
along an axis of abscissa, and takes end-face reinforcement (MPa) along an axis of ordinate. And while plotting the 
measurement result of multiple times by x mark, each average was connected with the continuous line C. As known in 
this drawing, especially when the thickness of a septum 10 was 75 micrometers like this example, in the range whose 
depth of the strengthening section 2 is 5- 10mm 2- 10mm, it turned out that the effectiveness of raising end-face 
reinforcement is high. 

[0068] The example of seven examples of an operation gestalt investigated the relation between the talc concentration of 
mixed liquor 7, and the improvement effectiveness in on the strength of the strengthening section 2 on the basis of the 
example 5 of an operation gestalt. the talc concentration of the mixed liquor [ in / specifically / the example 5 of an 
operation gestalt ] 7 ~ 10, 15, 20, 25, and 27. — it was made to change in 5, 30, 32.5, and 35% of the weight of the 
range, and the end-face reinforcement of the acquired honeycomb structure object was measured like the example 5 of 
an operation gestalt. 

[0069] A measxirement result is shown in drawing 13 . This drawing takes talc concentration (wt%) along an axis of 
abscissa, and takes end-face reinforcement (MPa) along an axis of ordinate. And while plotting the measurement result 
of multiple times by x mark, each average was connected with the continuous line D. As known in this drawing, it 
turned out that the effectiveness of raising end-face reinforcement especially in the range whose talc concentration is 28 
- 33 % of the weight like this example is high. 

[0070] In the example of eight examples of an operation gestalt, component-change of the strengthening section 2 
obtained by the example 5 of an operation gestalt was investigated. Specifically, the component presentation of the 
general section 19 of a septum 10 and the component presentation of the strengthening section 2 were investigated. The 
result is shown in drawing 14 . This drawing shows the presentation of cordierite with the 3 yuan state diagram of three 
components of aluminum 203, and Si02 and MgO. And notation O showed the presentation b of notation * and the 
strengthening section 2 for the presentation a of the general section 19. 

[0071] As known in this drawing, the presentation of the strengthening section 2 was changing with the effects of the 
talc which the mixed liquor 7 mentioned above was made to contain to the presentation with rich MgO and Si02. 
Moreover, the presentation b of this strengthening section 2 is a presentation with the low melting point from the 
presentation a of the general section 19. This result shows that the presentation of cordierite shifts to the one where the 
melting point is lower, and the phenomenon effectiveness of pore 100 is acquired by this by the melting point fall 
component contained into the above-mentioned mixed liquor 7. 

[0072] In addition, as a configuration of the grid of the above-mentioned honeycomb structure object, it cannot be 
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overemphasized fhat what kind of cor^j^^ations, such as not only a square but a |||^^on, a triangle, etc., are sufficient. 
[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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